Astrocytes and aquaporin-4 (AQP4) play a significant role in brain ion homeostasis. Consequently the regulation of AQP4 mRNA in the CNS after different neurological insults was of interest. A single intrastriatal injection of ringer or quinolinic acid strongly induced AQP4 mRNA in the striatum, specially at the core of the lesion. Colocalization studies demonstrated that AQP4 mRNA induction was restricted to hypertrophic astrocytes. The extent of striatal AQP4 mRNA induction did not correlate with neuronal degeneration, but it did with extravasation of Evans blue dye as a marker of BBB disruption. Distant lesions were additionally induced by either 6-OHDA or a knife cut in the medial forebrain bundle (MFB). The former, but not the latter, induced a high AQP4 mRNA expression in the lesioned substantia nigra. However, axotomy of the MFB induced a high AQP4 mRNA expression at the lesion site. We conclude that the induction of AQP4 mRNA expression is related to disruption of the blood-brain barrier and under brain edema conditions this water channel plays a key role in the reestablishment of the brain osmotic equilibrium.
INTRODUCTION
As is well-known, aquaporins constitute a family of integral membrane proteins mediating transmembrane water movement. Characterization of aquaporin-4 (AQP4) 2 and cloning from rat brain (Hasegawa et al., 1994; Jung et al., 1994) have advanced knowledge at the molecular level of the pathways for membrane water movement in the brain. However, little is known about the physiological and pathophysiological roles of AQP4 in this organ. The most abundant AQP4 expression in brain is in the perivascular glial processes, indicating that these cells must be highly involved in water transport (Nielsen et al., 1997) .
Additionally, AQP4 was localized in the Purkinje layer of the cerebellum, as well as in the supraoptic and paraventricular nuclei of the hypothalamus (Nielsen et al., 1997) .
Many functions have been attributed to astroglia, including cellular support during CNS development, uptake of neurotransmitters, contribution to the CNS immune system, and neuromodulation. For a long time astrocytes have been hypothesized as playing a significant role in ion homeostasis, in particular the maintenance of proper extracellular concentrations of K ϩ (Hertz, 1965; Walz, 1989) . However, the mechanism by which glial cells control ion homeostasis is largely unknown. Another astroglial role is the preservation of tissue integrity following injury, carried out by activated astrocytes, called reactive astrocytes (Eddleston and Mucke, 1993) . Reactive astrocytes respond to neuronal injury, possibly providing trophic substances and transcribing genes to rescue damaged neurons (Schwartz, 1992; Eddleston and Mucke, 1993, McMil- 
